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Integrated Use of Organic Manure and Inorganic Fertilizers for Improving Growth, Yield and Economics of Mung Bean (Vigna radiata L.)



ABSTRACT
Aim: The field experiment was undertaken to study the effect of organic and inorganic fertilization on growth, yield and economics of mung bean production. 
Design: The data were statistically analyzed using analysis of variance (ANOVA) with the aid of Web Agricultural Statistics Software Package appropriate for RBD.
Place and duration of study: The experiment was undertaken during kharif season of 2024-25 at the Agriculture Research Farm, Faculty of Agriculture, Arunachal University of Studies, Namsai, Arunachal Pradesh.
Methodology: The treatment comprises the combination of Farm Yard Manure (FYM) and inorganic fertilizers, i.e. 1 t FYM    ha-1 + 100% RDF (15:35:15 NPK ha-1), 0.75 t FYM ha-1 + 75% RDF, 0.5 t FYM ha-1 + 50% RDF and 5 t vermicompost ha-1 and control. 
Results: Results found that the application of 1 t FYM ha-1 + 100% RDF (15:35:15 NPK ha-1) improved the plant height (53.71 cm), number of branches (9.92), number of pods per plant (18.03), number of seeds per pod (11.09), pod length (12.04 cm), seed yield per plot (1195.6 g) and biological yield (2091.6 g) were significantly superior to other treatments. The highest harvest index (57.10) and best benefit- cost ratio (2.91) were also recorded with the application of 1 t FYM ha-1 + 100% RDF (15:35:15 NPK ha-1). 
Conclusion: Thus, integration of organic and inorganic application emerged as the most effective strategy for boosting mung bean productivity under sandy loam soils of Arunachal Pradesh.
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1. INTRODUCTION
Mung bean (Vigna radiata L.) is an important pulse crop grown widely in India and other parts of the South East Asia [1]. Mung bean is recognized as a promising legume in India because of its nutritional quality, high protein, fiber and essential micronutrients [2]. In India mung bean ranks as third most widely grown and produced pulse crop following chick pea and pigeon pea. Mung bean holds significant importance both as a food as well as cash crop covering over 7 million hectares of cultivation over Asia but rapidly expanding to other regions [3]. India is the largest mung bean producing country, producing nearly 3 million tons annually. During 2023-24, mung bean accounted for around 10.04 % of India’s total pulse production, covered 3.09 million hectares [4]. During 2024-25, it was estimated at around 38.19 million tons of seed with cultivated area 35.58 lakh hectares. It is among the major pulse crops in India, cultivated under sole, mixed and multiple cropping systems during kharif, spring and summer seasons across a broad spectrum of agro-climatic condition [5]. In Arunachal Pradesh, mung bean is grown mainly after paddy harvest, occupying about 1000 hectares and more recent frontline demonstrations in Tirap district during 2023-24 recorded a mean yield of 640 kg ha-1. The productivity of mung bean in India remains lower than its potential, mainly due to its poor fertility management. Excessive reliance on chemical fertilizers has led to soil degradation, nutrient imbalance and increased production costs making less cultivation less sustainable [6]. Now there is growing realization that adoption of ecological and sustainable farming practices can only reverse the declining trend in global productivity and environmental protection [7]. Organic manure such as FYM improves soil structure, microbial activity and nutrient availability [8]. Combining organic, inorganic and biofertilizer sources have been shown to improve crop yields, nutrient uptake and soil health while reducing production costs [9], [10], [11]. Considering this, the present study aims to identify effective nutrient management strategies for mung bean cultivation, especially the combined application of organic manures and inorganic fertilizers on the growth, yield and economics of mung bean cultivation.                       
2. MATERIALS AND METHODS
A field experiment was conducted during kharif season of 2024-25 at the Agricultural Research Farm, Department of Agronomy, Faculty of Agriculture, Arunachal University of Studies, Namsai. The experimental site is located at an altitude of 148.48 m and a longitude of 95051’E and latitude 27030’ N. The area falls under humid sub-tropical climatic conditions and with a temperature ranging from 100C to 250C during study period. The data were statistically analyzed using analysis of variance (ANOVA) with the aid of Web Agricultural Statistics Software Package appropriate for RBD to determine the significance of treatment effect and five treatment combinations with five replications viz., T0 - control, T1 – 1t FYM ha-1 + 100% RDF (15:35:15 NPK ha-1), T2 – 0.75 t FYM  ha-1 + 75% RDF, T3 – 0.5 t FYM ha-1 + 50% RDF, T4 – 5 t vermicompost ha-1. The soil of the experimental field was sandy soil with a pH value of 6.66, EC (0.025 dSm-1), medium in organic carbon (0.70%), low in available nitrogen (173.0 kg ha-1), low in available phosphorus (22.0 kg P2O5 ha-1) and available potassium (69.4 kg K2O ha-1). The mung bean variety IPM 205-7 was used in the experiment. Other agronomic practices were uniformly followed in all the treatments to ensure optimum growth. 
Observations on the growth and yield attributes were recorded at 20, 40 and 60 days after sowing DAS). The plant height was measured from the base to the tip of the main shoot on the five randomly selected plants per plot and the mean was expressed in centimeters. The number of branches per plant was counted on the same five plant and the averages were computed. Dry matter yield was determined by recording the fresh weight of the plant samples, followed by shade drying and oven drying at 600C for 48 hours and expressed in gram (g) per plot (2.0 x 2.5 m2). Yield attributes including the number of pods per plant, seeds per pod and pod length were recorded. Biological yield was calculated as sum of dry seeds and stover yields, while harvest index (HI) was calculated by dividing economic grain yield by total biological (grain + stover) yield and expressed as percentage.
HI (%) = Economic yield      x 100 
                Biological yield
The determination of most economically beneficial treatment was conducted based on the return (Rs/ha), using current market prices. This analysis is to find out the most profitable option. Net return was calculated by subtracting cost of cultivation from the gross return. Additionally, the benefit cost (B:C) ratio was computed for each treatment to assess its economic feasibility using the formula:
B: C =         Net Return (Rs.)   
            Cost of cultivation (Rs.)
3. RESULTS AND DISCUSSION
3.1. Growth parameters: The plant height of mung bean varied significantly under different treatment combinations of organic and inorganic applications (Table 1). A rapid increase in plant height was observed from 20 to 40 DAS after which the growth rate slowed down. The maximum plant height (32.98, 42.57 and 53.51 cm at 20, 40 and 60 DAS, respectively) was recorded under treatment T2, 1t FYM ha-1 + 100% RDF, which was statistically superior to other treatments. However, at 60 DAS, it was at par with treatment T3, 0.75t FYM ha-1 + 75% RDF. The number of branches per plant increased rapidly from 20 to 40 DAS and again showed down at 60 DAS. The highest number of branches per plant was recorded with the treatment T1 which was significantly superior to other treatment combinations. The lowest was observed in the control treatment in all observations. The increase in plant height with organic and inorganic fertilizer application can be attributed to improved nutrient availability to the plants, better root growth and improved physiological processes that promote efficient assimilate partitioning to reproductive organs [4], [9], [12], and [13]. Application of FYM enhances microbial activity and thus nutrient uptake by the plants [14], [15].  
3.2. Yield parameters: Application of organic and inorganic fertilizers had significantly influenced the yield and yield attributing traits. The maximum number of pods per plant was recorded in T2, i.e. 1 t FYM ha-1 + 100% RDF which was significantly higher than the other treatment combinations. The lowest was observed in control plot. This finding is in agreement with the findings of Tiwari et al., 2020 [16] and Bhuvan et al., 2023 [17]. Similarly, the number of seeds per pod was found highest in T2 followed by T3, i.e. 0.75 t FYM ha-1 + 0.75% RDF. In case of pod length was also recorded in T2 treatment which was significantly superior to other treatments. Application of inorganic fertilizer provide the immediate need of nutrients to the plant growth and development whereas, organic manure supplementary nutrients during the later growth stages as organic manures released the nutrients slowly, thus improving the yield attributing traits. Combined application of 5t FYM ha-1 and 100% RDF along with Rhizobium phosphate solubilizing bacteria increased the pod length and yield attributing attributes [18] and [19]. Application of organic and inorganic fertilizers had significantly influenced seed yield and biological yield of mung bean (Table 2). The highest seed yield (1195.6 g/plot) and biological yield (2091.6 g/plot) were recorded in T2 which was significantly superior to other treatments. This enhanced performance can be attributed to the complementary roles played by the organic and inorganic inputs. Inorganic fertilizers provide a rapid and readily available source of essential nutrients, thus promoting quick vegetable growth. FYM acts as a slow-release nutrient source that also improves soil physical properties. The combined use of these inputs not only nutrients uptake more efficiently but also improves soil health, thus creating a favorable environment for mung bean growth. The synergistic interaction might result from improved nutrient use efficiency, better root development and higher enzymatic and microbial activity in the root zone, which are critical for pulse crops that have relatively short duration and high nutrient demand during reproductive stages. Similar results were also reported by Brar et al., 1995 [20], Batubara, 2022 [21], Kumar et al., 2017 [22] and Babulkar et al., 2000 [23]. 
3.3. Economics of moong bean: Highest harvest index (HI) was also recorded in T2 treatment (Table 2) which was statistically at par with T3 treatment. Economic analysis revealed that highest cost of cultivation was incurred in T4 (Rs.76410/-ha-1) this is due to high cost of vermicompost followed by T2 (Rs.47680/-ha-1), while lowest cost of cultivation was control, T0 (Rs.34910/-ha-1). However, the highest net return (Rs.1,38,834/-ha-1) and benefit cost ratio (B:C), 2.91 was recorded in T2 treatment, while the lowest net return (Rs.32,790/-ha-1) and B:C ratio, 1.43 was observed in T4 (5t vermicompost ha-1). This is because the cost of vermicompost was very high. This result highlights the economic advantage of integrating FYM and inorganic fertilizer in mung bean cultivation. This might be also due to low organic carbon content in the experimental site. Addition of organic manure might retain the rapid losses of soil moisture and water-soluble nutrients in the soil, thus increasing the water nutrient use efficiency. Similar result was also reported by Meena et al., 2015 [9].
4. Conclusion: The integration of organic sources of nutrients like FYM and Vermicompost and inorganic fertilizers significantly improved the yield attributes and yield of Mung bean and was found to be the most effective strategy for boosting its productivity under sandy loam soils of Arunachal Pradesh.







Table 1. Effect of organic and inorganic fertilizer on growth and yield attributes of mung bean
	Treatments
	Plant height (cm)
	Number of branches/plant
	Number of pods/pant
	Number of seeds/pod
	Pod length
(cm)

	
	20 DAS
	40 DAS
	60 DAS
	20 DAS
	40 DAS
	60 DAS
	
	
	

	T0 : Control
	17.12
	34.89
	47.26
	1.00
	2.52
	4.28
	7.11
	6.49
	5.20

	T1 : 1t FYM ha-1 + 100% RDF
	32.98
	42.57
	53.51
	1.40
	7.50
	9.92
	18.03
	11.09
	12.04

	T2  : 0.75t FYM ha-1 + 75% RDF
	28.32
	40.20
	52.46
	1.28
	4.92
	8.68
	15.97
	10.03
	10.53

	T3 : 0.50t FYM ha-1 + 50% RDF
	24.14
	38.71
	51.34
	1.24
	4.88
	7.80
	13.62
	9.27
	9.52

	T4 : 5t vermicompost ha-1
	20.00
	37.59
	50.06
	1.20
	3.64
	6.60
	10.32
	8.02
	7.47

	CD (p=0.05)
	1.56
	1.76
	1.76
	0.14
	076
	0.86
	1.15
	0.86
	0.59



Table 2. Yield and economics of mung bean as influenced by organic and inorganic application
	Treatments
	Seed yield (g/plot)
	Biological yield
(g/plot)
	Harvest
Index
(HI)
	Economics (Rs. ha-1)
	B:C

	
	
	
	
	Cost of cultivation
	Gross
Return
	Net
Return
	

	T0 : Control
	442.4
	1358.0
	32.56
	34,910.00
	69,014
	34,104
	1.98

	T1 : 1t FYM ha-1 + 100% RDF
	1195.6
	2091.6
	57.10
	47,680.00
	1,86,514
	1,38,834
	2.91

	T2  : 0.75t FYM ha-1 + 75% RDF
	1010.8
	1901.2
	53.14
	44,488.00
	1,57,685
	1,13,197
	2.54

	T3 : 0.50t FYM ha-1 + 50% RDF
	848.4
	1750.0
	48.66
	41,295.00
	1,32,350
	91,055
	2.20

	T4 : 5t vermicompost ha-1
	700.0
	1503.6
	46.58
	76,410.00
	1,09,200
	32,790
	1.43

	CD (p=0.05)
	76.8
	61.5
	5.61
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